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EXECUTIVE SUMMARY

This report provides results of the analysis of the ozone
nonattainment and mobile source related provisions of the Clsan
Air Act Amendments (CAAA). The analysis was conducted using the
Emigsion Reduction and Cost Analysis Model (ERCAM) developed for
the U.S. Environmental Protection Agency (EPA) by E.H. Pechan &
Associates, Inc., with substantial inpuis on ailr quality tazgots,
enissions inventory, and stationary and mobile source econtrol
costs and effectiveness provided by ERPA staff in the O0ffice of
Mobile Sourcesg and the 0f£fice of Alr Quality Planning and
Standards.

The model estimates the effectivensss of the current control
program for future years as a base for applying measuzres and
requirements associated with the CAAA, Major uncoztainties exist
in a number of important areas, including the followings

1. the volatile organic. compound (VOC) emiseions inventory;

2. likely underestimation of total controls (and, theroforo,
' costs) due to the VOC emission reduction tavgets having be@n
dexived from a simplified assessment;

3. vehicle travel and stationary source growth ptojections;

4. cost/effectiveness and feasibility for new meoasures such as
consumer solvents, marine vesselsg, new C2Gs, and
unidentified controls used to mest progress requiraments at
an assumed cost of $2,000 to $10,000 per ton; -

5. the relative cost of alternative fuels and gasoline;

6. the effect of projected NO, controls for vehicles and
utilities (not included in estimating ¥OC reduction targets)
and;

7. the effects of regional transport among cities and natural
VOC emissions (not included).

The key provisions of the CAAA that were included in thé
modeling analysis are detailed in the repoxt. Certain features,
such as new source offsets, off-road vehicle standards, and
regional transport, were not included due to analytical and time
constraints. For analytical purposes, it was assumed that
required measures are feasible, that they will bg implemented in
a timely fashion, and in a manner consistent with EPA’s
interpretation of the CARA. Note that this analysis was
pexformed while many CAAA associated regulations are being
prepared, so, at best, the assessment is a gsnapshot of knowledge
as of September 1991,
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II RESOLTS

A summary of the VOC related costs and emission reductions
by measure for a 1995 projection year is shown in Table IX.i1.
Results for projection years 2000, 2005, and 2010 are provided in
Tables I1X.2, 3, and 4, respectively., NO, resulits are presented
later in this Chapter. Measures analyzed in the tables aze
divided into five categories.

1. The bagse program and Reid Vapor Pressure (RVP) I represent
regulations and standaxds that are already in force and
therefore will affect emissions regardless of the new
measures prompted by the CAAA, The major controls of the
base program are full implementation of existing State
Implementation Plans (SIPs), the existing Federal Motor
Vehicle Control Program (FMVCP), and new source controls.
The cost of the base program and RVP are not included in the
totals ascribed to the CARA.

2. National stationary measures are those that affect all
sources nationwide whether or not they are located in
nonattainment areas. :

3. Measures that affect motor vehicle emissions arxe listed as a
group. ' . )

4. Aresa specific measures are those that, when mandated by a
bill, are applied to & selected number of areas, whether it
be all nonattainment areas or a subset of nonattainment
ar@as. (Two of the motor vehicle measures, stage II
refueling controls and altermative fuels, are also arsga
specific measures).

5, Costs listed as progress regquirements are those baoyond the

- specific measures mandated by each bill, but that are
necessary to meet interim emission reduction requirements ox
to attain the standard, whichever is binding. Identifiable
controls (for which cost and emission reduction information
is available) are applied first. The remainder of the
progress reguirement is made up of as yvet unspecified
"agsumed” controls for which no specific cost data are
available. Costs of assumed contrels are estimated to range
from $2,000 to $10,000 per ton with a best estimate of
$5,000 per ton (Pechan, 1988).

As indicated in the footnotes to Table II.i, the percentage
reduction is estimated based on what is expected to occcur in
ozone nonattainment areas. For most categories, the percentage
reduction is calculated as tho expected 1995 nonattalinment axea .
emissions for that category under the pre-1990 EPA policy minus
the modeled 1995 nonattainment area emissions divided by the 1987
nonattainment area total emissions. (For projeetion years other
than 1995, the percentage reduction is calculated in the same
way, with that vear’s emissiong substituted into the abkove
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Teble IL1
1990 Cleen Allr Act Amendments
Projection Year 1995
Naticoal YOC
Tong Redussd  Nadicnal Cast(3)
Measure Reduction (1) % (thoussnds) (millica §)
Base Program ' © 133 , - .
RVPI 6.7 ° -
NATIONAL STATIONARY '
TSDR(2) 4.2 1,980 $420
Municipal Landfiils(2) 0.9 209 110
Comm/Cons. Solvents 0.0 0 0
Architectural Coatings ‘1.6 330 0
Maring Vessels 0.1 i2 26
MOTOR VEHICLES/FUELS v | '
RVP IO ' 73 1,680 240
Evap/Ruoning Loss 0.2 50 60
Tailpipe/Useful Life <0.1 ) 14 540
Stage I and Onboard 1.2 75 70
Californin Cleap Fuels 0.0 0 0
Altemmative Fualg 0.0 0 0
Refarmulated Gas 19 89 1,400
AREA SPECIFIC MEASURES
RACT 10 50 tpy 0.5 33 42
New CTG 4.8 460 570
Enhsoced I&M 33 210 64
Basic 1&M - 25 61
Ozoane Transpest Reglons - 1690 190
PROGRESS REQUIREMENTS -
Identifiable Controls oW 69 20
Assumed Cootrols - @ 19 92
NATIONAL TOTALS 46 5,400 $3.900
$3,800 to 34,000
RESIDUAL NONATTAINMENT AREAS: 25
(1) Percentage reductions in VOC emissicas are estimated from nonattainment area tola oz 85 @ parcantage of
1987 emissions in tho arsas whero thoss measwres apply.
(2) Measures EPA will implement under othar legislation,
(3) Passage of the CAAA gives EPA authority to propose and promulgate o numbser ¢f measures to reducs Vi
Many of these measures are in prelimisary development stages and costs 8re uncertain at thls tima,
“Perosntage reductions for progress requirements ard ot &ownhscemseﬁwy apply oaly o 8 limited aumbsr of
arcas.
6
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U | Teble [L2 \
! ] 1990 Clean Alr Agt Amendments
’ Projection Year 2000
Natleasl YOC
’ Tons Reduced  Naticaal Cox (3)
Meossure Reductioa (1) % {thousands) (millicn $)
| Base Program 110 - | -
] RVPI 72 e -
NATIONAL STATIONARY
TSDF(2) 4.3 2,020 $430
Municipal Landfills(2) 0.9 210 110
Comm /Cons. Solvents 29 580 1,200
Architecenral Costings 1.7 340 0
Marine Vessels 0.1 12 27
MOTOR VEHICLES/FUELS .
RVP I : ‘ 78 ' 1,810 - 20
Evap/Ruaning Loss 0.7 170 63
Tailpipa/Usstul Life 04 100 - 570
Stage [T and Onboard : 1.5 ' 220 76 1o 250
Californio Clean Fuals <0.1 | 90
Alterostive Fuels - <01 «i - 100
AREA SPECIFIC MEASURES -
RACT t0 50tpy 05 33 42
New CTG 52 500 600
Enhapced 1&M 3.4 - 210 70
Basic 1&M .- 17 é8
Ozone Tronsport Regions . 150 200
PROGRESS REQUIREMENTS _
Identifiable Coatrols o 150 49
Assumed Coatrols @ 225 1,300
NATIONAL TOTALS 50 6,900 $7,000
: $6,300 0 $8,400
RESIDUAL NONATTAINMENT AREAS: 5
(1) Pmtagé reductioas in YOC cmissions are estimated from poastiaingisns totals o7 88 & percentage of
: 1987 emissions in (he arees where those moosuwss apply.
! (2) Measwres EPA will implomeat under other legiolation,
(3) Pamd.meCAAAgimBPAamwwpmmmdpmmd@mamhmdmmmuomdmvoc.
Many of these measures are in preliminary development siages aed costn o upssrialn of thig time.
*Perozntage reductions for progress requirements are not ghown bacaues thay apply caly w0 o limited numbzar of
areag. '
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| Table 113
1990 Clean Afr Act Amendsmients
Projection Year 2005
Naticaal VOC
| Tons Reduced  Natioaal Cost (3)
Measure , Reduction (1) % (thousands) (millica $)
Base Program 6.8 ° - [
; RVP I ' 7.8 ' . . 1
; NATIONAL STATIONARY
; 44 2,100 $430
; 0.9 .20 110
| 3.0 590 1,200
1.7 350 0
| 0.1 13 28 7
i‘ .
} MOTOR VEHICLES/FUELS | ‘
; RVP O 8.4 1,970 280
; Evap/Ruoning Loss ’ 12 30 - 68
j’ Tailpipa/Ussful Life 0.6 170 610
Stags I¥ acd Onbsard 19 390 84 o 260.
Califcrnia Clegn Fuels 0.1 . 2 -0
Alternstive Fuels 0.1 2 0 10 360 |
| Reformulated Gos 24 110 1,700 '
| AREA SPECIFIC MEASURES |
RACT 10 50 tpy 0.5 3 42
z New CTG 55 - 530 640
Eahanoad 1&M 35 220 76
Basic 1&M .« L 15 72
; Ozone Transport Regicns - 160 200
i -, : .
f PROGRESS REQUIREMENTS
; Identifisble Controls © 120 58
! Assumed Coatrols o 540 2,700
| .
’ NATIONAL TOTALS 49 7,800 $8,900 |
| $7,200 o $11,600 |
;) RESIDUAL NONATTAINMENT AREAS: 4
(1) Pescentage reductions in VOC aissions are cstimated from eosagtalament area totls or as @ perccatage of
1967 emissions in the ares where thozs measurcs apply.
(2) Measuras EPA will implament under othrr leglolation,
(3) Passage of the CAAA gives EPA authority to gropoes and promulgats o manber of measures 1o reduce VOC,
Masy of these meazures ore in preliminary davelopment sages and coets am uncarinin of tis time.
! “Perozatage reductions for progress requirements are 208 shown hecause thay apply caly 0 o limited pumber of
4 aress. :
““For this snalysis, it wus assumed that the 4 moat sévere aresg would not mest the standsrd before 2010,
Iftm)eeéiamsmless soringent EKMA estimated reductiong for aitainment, costs decraazs by $230 ($90 to
$450). '
8
i

LTI Sy



P.9

| 05-11,92 14:02 B EPA ANN ARBOR 009,010 M
Teable 01,4
j 1990 Clean Alr Act Amendments
- Projection Year 2010
, Negdaant YOC _
j Toas Reduced  Naticaal Cost (3)
Measure Reduction (1) % (tbousands) (million $) |
| Bass Program 1.7 . : - !
RVPI 8.5 - . -
: NATIONAL STATIONARY
U TSDF(2) : 45 2,100 $440
Municipal Laodfilis(2) 1.0 220 120
, Comm/Cens. Solvents 3.0 610 1,200
G | Architectural Coatings . 18 360 0
Marins Vessels . 0.1 13 28
| MOTOR VEHICLES/FUELS
j RVP I , 92 2,150 310
: Evap/Running Loas 1.6 - 410 72
| Teilpipe/Useful Life 0.8 220 650
j Stage 11 tad Oaboard 22 510 92 1 280
v Califormnin Clean Fuels 0.2 4 0
Altecostive Fusls <0.1 1 0 ¢o 380
] Reformulated Gas 25 110 . 2,000
| AREA SPECIFIC MEASURES
* RACT to 50 tpy N X 33 4
U New CTG 5.8 550 660
Enhanced 1&M . 38 240 83
Basic 1&M - 16 78
: U Ozode Transport Regions - 170 210
| PROGRESS REQUIREMENTS
. Identifiable Conwols R 180 : 61
It Assumed Controls o 1,030 5,200
NATIONAL TOTALS 47 8,900 $11,800
‘ £8,700 to $17,000
RESIDUAL NONATTAINMENT AREAS: 4

(1) Pesoentage reductions in VOC emissicns are catimated from nonsiainment ares totals or 89 8 percaage of
1967 cmissicas in the areas where thoss measures apply.
(2) Measuras EPA will implement under other logislation, |
(3) Paseage bf the CAAA gives EPA sutharity 1o propoes and promulgato a aumbsr of measures to reduca VOC. |
Many of these measures are in prefiminary development stages and coms ars uncerinln ot this time, |
OPercentage reduclions for progroes roquirements are ool Fhown botauss thay apply caly to a limited numbsr of
argas.
“SFor this analysis, it was assumed that the 4 most sovere arses would cot mest the siandard bafore 2010,
If thees 4 areag mea? leas siringent BIXMA cstimated reductioas for attaioment, coats dacrescs by $1,630 (8650
to $3,300).
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relationship.) For measures that azre not applied to all
nonattainment areas, the percentage rxeduction is caleulated by
substituting into the above equation the emissions for the areas
where the measure is applied. As an example, new CTG controls
are only applied in moderate, serious, severg, and extrems
nonattainment areas, $0 the emissions in marginal nonattainment
areas are excluded from the calculation for that measure.

The purpose of the percentags reduction column is to allow
the reductions that might be achieved in an average nonattainment
area to which these measures are applied to be compared with
emission reduction targets. As with any analygis where the
modeling results for a awiber of different areas are combined,
the percentage reductions shown may not be zepresentative of what
might be achieved in any individusl area. Bocause not all
measures are applied in all areas, the total percentags
reductions shown at the bottom of the table bast represent the
average that might bs expected from application of all of the
mandatory measures (exclusive of progress regquirements) in moze

serious areas.

Also included on the tables is the asscciated tonnage
emission reduction. The tonnage reductiong are national
reductions from what the emissions would have baen given a
continuation of the pre-19290 amended CAA,

The following sections of this chapter discuss the results
and modeling assumptions by measure in the same order as they are
presented in the results tables.

A, NATIONAL STATIONARY MEASURES

National stationary gource measures include those that
regulate emissions from hazardous wastes TSDFs, municipal
landfills, commezeial/consumer solvents, architectural coatings,

- and mazine vessels.

1. Consumer Solvents

Results for commarcial and consumer solvent control are
especially uncertain dus to the limited regulatory development
for these source types. The 1990 CAAR dirzect EPA to complete a
study of significant VOC emitting products by November 15, 1993.
EPA must then regulate categories of consumer or commercial
products that account for at least 80 pexcent of the Vo€
emissions. Four prioritized groups will be developed with a new
group regulated every two years. It is assumed that the fixst
group to be regulated is architectural purface coatings.

Emissions from architectural surface coating can bs reduced
by reformulating to waterborme coatings. Azchitectural coatings
are reduced by 52 psrcent at no net cost. These assumptions are
congistent with prior modeling.
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